Why do humans take every day beverages prepared by mixing hot water and tea leaves or coffee beans? We do not need hot beverages to play baseball better or to get higher scores at school. However, as soon as humans started to drink hot beverages thousands of years ago, they noticed benefits that are similar than those we feel today. Caffeine is the most known of the components in coffee that provide benefits for our living style and for our health. As you know perfectly well, the taste of coffee or tea is not pleasant. The reason we stick to drinking these beverages is the content of caffeine (or similar substances) plus the addition of sugar or sweeteners, which by the way, can be found in cola drinks. Remarkably all beverages, selected by humans in different ages and countries, contain caffeine or a similar substance. Humans discovered fire and learned to prepare hot drinks to become the most successful species on Earth.
The ability to heat water probably made eating more enjoyable for early humans. Many foods taste better when they are heated or cooked. Cooking food at high temperatures using water or vegetable oils was an early achievement of early humans that is still around today. But hot water led to something else; it led to the possibility to drink water containing products from leaves without eating the leaf itself. Interestingly, all cultures and all races have ended up with some things in common in the way they live their lives, and one of these is making drinks from the process of boiling plants in water, called infusions ( Figure 1 ).
figure 1
Drinks, such as coffee, that contain methylxanthines, have been a part of human social gatherings for almost as long as humans have been on Earth, and these drinks have helped different cultures to interact with each other. figure 1 From a historical point of view, it is very likely that the first infusions prepared with leaves in hot water were used for ceremonies, and not specifically used just to get nutrients. They probably did not taste very good, since many drinks made this way taste bitter, and bitterness was often a signal to early humans that something was poisonous. So, what were the benefits of those drinks? We believe that the short answer is that many of those drinks contained substances called methylxanthines.
Caffeine and substances that are similar-we may call them "sister compounds"-are methylxanthines because they contain two rings, one with six atoms and the other one with five. Of all these atoms, at least four have to be Nitrogen atoms (this is what chemists call Xanthine structure), whereas another one has to be a Carbon atom surrounded of three Hydrogen atoms (Methyl group). Then, each methylxanthine has its own modifications and chemical groups that make them different to each other. The most consumed in the World is caffeine, found in coffee and in cola drinks. Theophylline, which is extracted from tea leaves and the methylxanthine found in chocolate, theobromine, are also highly consumed by humans of all countries, cultures, and races ( Figure 2 ). As everybody knows, coffee/cola drinks, tea, and chocolate are part of human's diet all over the world! Is the presence of methylxanthine in coffee, tea, or chocolate the reason why so many cultures love these drinks and they had been consumed up to the present day ( Figure 3 )? We will try to answer this question.
How metHyLXantHines aCt
While many people drink beverages with caffeine (or theophylline) in them, not many people know how these substances work. Their mode of action is blocking the adenosine receptors.
A receptor is a protein of our cells that specifically binds a substance/ hormone and when it does so, the cell responds. The energy that an organism metHyLXantHines Human cells may produce xanthine whereas xanthines with methyl (CH 3 ) groups, methylxanthines, are made by plants. The best-known are: Caffeine in coffee, theobromine in tea, and theophylline in cacao.
Hormone
Biochemical compound generated in an organ that travels throughout the blood to reach its specific receptor to produce a biological/physiological effect. Examples are: adrenaline/epinephrine, cortisol, and insulin.
figure 2
Examples of modern beverages and foods containing methylxanthines. figure 2 needs to maintain life or a cell to do chemical reactions is provided by ATP (Adenosine TriPhosphate). When ATP is used, cells generate adenosine plus phosphate. Therefore, if we have a lot of adenosine within our cells, it would mean that we do not have much ATP. Cells notice in every moment the balance between ATP and adenosine. Any increase of adenosine is a sign that cells have to slow down activities and restore ATP levels to maintain their energy levels and strength. This action is performed by adenosine receptors that appeared around a 100 million years before humans discovered fire (see Ref. [1] and references therein).
What happens if we drink coffee, tea, or chocolate? Caffeine, theophylline, or theobromine do not have relevant effects in our organisms except when they arrive in the brain. The impact of these substances in the brain has helped humans evolve. Once bound to adenosine receptors, methylxanthines modulate their action in the brain. Following what we have explained above, if adenosine receptors are active, the neurons try to slow down and recover some energy. When caffeine (or theophylline and theobromine) block their action, neurons could be active again, helping us to wake up in the morning, stay awake in class or during long meetings, making us work harder, or even clearing our mind and helping us to have a better mood (Figure 4 ). Almost all of these effects happen because caffeine blocks adenosine receptors. In summary, from the early humans to us, people had been taking potions, infusions or foods containing methylxanthines because they made us be more active even when we were tired, more focused even after many hours of working and also more clear-minded even in troubled situations. All these have led us to solve more problems and together with so many other things, improve and evolve more than other species of animals.
Are methylxanthines still useful for humans? A literature (https://www.ncbi. nlm.nih.gov/pubmed) search reveals more than 29,000 scientific articles about caffeine, and a third of them have "caffeine" in the title. A recent research paper says that "daily coffee and caffeine intake can be part of a healthy balanced diet; its consumption does not need to be stopped in elderly people" [2] . We know that methylxanthines have been included in the human diet for a long time and probably helped humans to interact with each other and evolve ( Figure 5 ). People have only recently started asking if they are healthy for us or not, but it seems that these substances are finally being accepted as important for health-maintenance in human daily life (Box 1). The positive effects of methylxanthines have brought them to be useful for the prevention or treatment of some pathologies of the central nervous system or the respiratory tract [3] . Coffee can make you feel more awake and put you in a better mood by blocking the adenosine receptors in the brain. Caffeine mainly binds to (and blocks) adenosine receptors, which normally (when not blocked by caffeine) help the brain to relax. Homo Starbucks. We, first inventors of caffeinecontaining drinks, have evolved with coffee as fellow traveler.
Moreover, in 2013, a pharmaceutical company created a new methylxanthine acting on adenosine receptors that is being used in therapy of a disease of the motor/movement control system called Parkinson's disease (Nouriast®). In addition, other methylxanthines are being investigated to see if they could help blood cells to fight against cancer [4] .
The fact that methylxanthines are consumed all over the World and by all human cultures and in very different types of beverages ( Figure 1) 
boX 1 | is Caffeine addiCtiVe?
Unlike some other natural substances from plants that have effects on the nervous system, methylxanthines are not addictive. The difference between drugs that are addictive and can end up being abused (such as nicotine, cocaine, heroin, or amphetamine) and drugs that are not addictive is sometimes difficult to determine. Different cultures have varying opinions and laws about certain kinds of drugs. For instance, alcohol is acceptable with a few restrictions in the USA and other Western societies, but it is forbidden in Islamic societies. Cocaine is forbidden in almost every country, and coffee and tea are accepted in almost every country. Quite interestingly, tobacco smoking is legal in some nations despite the fact that everyone knows that nicotine, in tobacco, is addictive. Although in the recent past, caffeine consumption was considered dangerous for people with certain diseases or disorders, and coffee and cola drinks were restricted for many patients, the current view is that caffeine is safe except for people that are nervous/stressed/anxious or have some specific heart disorders. Also, caffeine is not officially considered to be a drug that improves sports or athletic performance.
The serious bad feelings after abrupt deprivation of a substance producing dependence in humans, i.e., the "abstinence syndrome," has been reported for heavy caffeine drinkers or shown on TV shows in "experiments" with volunteers who drink large quantities of caffeine. However, these individuals do not require specific medications required to stop taking other addictive drugs, such as cocaine. Neither carbohydrates, nor proteins in food, nor caffeine/ theophylline/theobromine are drugs of abuse. Drugs of abuse alter our perception of reality, whereas caffeine helps us to get better information from our senses and to appropriately process it. Indeed, neither foods, nor the main ingredients in them (carbohydrates, lipids, and amino acids), nor coffee, nor tea, nor caffeine make us experiment another reality. In summary, caffeine helps us to better sense our real world and drinking coffee is, for instance, the best way to prevent road accidents in professional drivers! Caffeine-containing drinks may reduce the risk of road accidents by up to 40% [5] 
